High prevalence rates of asthma have recently been reported among highly trained athletes.
control group comprised 124 medical students. Most of the athletes were members of the Finnish national teams, whereas none of the medical students were involved in active competitive sports. The characteristics of the three The occurrence of asthma and allergies (rhinomedical students randomly selected to serve as controls completed the questionnaires during conjunctivitis, atopic eczema) as diagnosed by a physician, the use of anti-asthmatic medtheir compulsory lectures. None of the athletes or controls refused to fill in the questionnaire. ication, a family history of asthma, and exercise induced bronchial symptoms are shown in table If the subject stated that he or she had physician diagnosed asthma this was confirmed after-2.
According to a logistic regression model, the wards by a personal interview.
prevalence of physician diagnosed asthma was not associated with age, sex, or a family history of asthma in the study groups. Compared with  All participants filled in a questionnaire pre-the controls, speed and power athletes (OR 3.2; 95% CI 0.90 to 11.4) and long distance pared especially for the study and based on the recommendations of Ferris.
8 Questions con-runners (OR 6.7; 95% CI 2.1 to 22.1) had higher prevalences of asthma (table 3) . cerned diagnoses of asthma and allergy made by a physician, exercise induced bronchial Asthma, allergies, use of medication, and exercise symptoms were all significantly more symptoms, use of anti-asthmatic medication, family history of asthma, competitive status, common in the long distance runners than in the control subjects (table 2). In the speed and smoking habits. Subjects were asked the following questions: (1) "Do you have the fol-and power athletes exercise symptoms were significantly more common while asthma and lowing disorders diagnosed by a physician: (a) asthma, (b) allergy (name condition)?" If the use of medication tended to be more common than in the control subjects (p=0.08 and 0.06, subject answered positively to the first alternative he or she was considered to have respectively). A difference in the prevalence of asthma was observed between the long distance asthma. Allergy was registered if allergic rhinoconjunctivitis or atopic eczema were reported. runners (18 of 107, 17%) and speed and power athletes (nine of 106, 8%), although it did not (2) "How often do you have cough, shortness of breath or wheeze in connection to exercise quite reach statistical significance (p=0.07).
Long distance runners also used significantly (each symptom asked separately): (a) daily, (b) weekly, (c) sometimes, (d) never or only in connection to respiratory infections?" (3) "Do 
anti-asthmatic medication and reported tionnaire and the same criteria were employed for the two athlete groups and the control cough and wheeze associated with exercise significantly more often than speed and power group. Positive answers to physician diagnosed asthma were confirmed afterwards in all cases athletes.
All the asthma parameters (diagnosis, med-by personal interviews. Of the control group, 3% had asthma which is a similar prevalence ication, exercise symptoms) showed an increasing trend from the control subjects, to the rate to that of the Finnish population in general. 9 10 In both athlete groups participants speed and power athletes, to the long distance runners ( 2 test for trend, p<0.0004). Cough were dedicated athletes as indicated by the amount of training undertaken. In addition, was the most commonly reported exercise induced symptom among the long distance run-most of the athletes were members of the Finnish national teams, whereas none of the controls ners (41.1%) and speed and power athletes (26.4%) while shortness of breath was the were involved in active competitive sports.
The control group included more women symptom most frequently reported by the controls (12.1%).
than the two athlete groups and they were also somewhat older than the athletes. However, Most asthmatic subjects reported physician diagnosed allergy: 15 of the 18 asthmatic long according to the logistic regression model age and sex were not significantly associated with distance runners, seven of the nine speed and power athletes, and three of the four control the prevalence of asthma. The controls completed their questionnaires in different seasons subjects. Allergies also tended to increase from the controls, to the speed and power athletes, to of the year from the two athlete groups but it is unlikely that this substantially influenced the the long distance runners (p=0.03 for trend). A family history of asthma in first degree relatives results. was similar in all three groups (table 2) .
Fifteen of the 107 long distance runners (14%), eight of the 106 speed and power ath-    About 9% of the athletes in the Australian letes (8%), and four of the 124 controls (3%) used anti-asthmatic medication regularly and Olympic teams of 1976 and 1980, with a predominance of swimmers, reported asthma in a reported a diagnosis of asthma. In all groups the most commonly used drugs were inhaled physical examination. 6 In 1984 4.4% of the athletes in the United States Olympic team 2 agonists and corticosteroids. In addition, eight of the long distance runners (7%), three were reported to have asthma.
1 In 1986 3.7% of 2060 Swiss athletes in various competitive of the speed and power athletes (3%), and one of the controls (1%) used anti-asthmatic events reported asthma in a questionnaire.
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Larsson et al 4 and Heir et al 5 also found that medication without having reported physician diagnosed asthma (table 2) . Five of these eight 15% and 14%, respectively, of skiers reported a past or present history of physician diagnosed long distance runners were allergic and all reported exercise induced bronchial symptoms. asthma in a questionnaire. The lifetime prevalence of physician diagnosed asthma was Similarly, of the three speed and power athletes using medication without diagnosis two re-2.4% in 1282 former elite athletes from various competitive sports. 12 However, these athletes ported allergies and all had exercise induced symptoms. One young woman in the control had participated actively in competitive sports more than 30 years ago when functional diaggroup used anti-asthmatic medication without a diagnosis of asthma and she reported both nostic procedures for asthma were less accurate. In our previous study 16% of Finnish allergies and exercise symptoms.
None of the long distance runners was a elite runners reported asthma. 3 In the present study 17% of long distance runners and 8% of current smoker and two were ex-smokers. Of the speed and power athletes one was a current speed and power track and field athletes had asthma as diagnosed by a physician. It is quite smoker and one an ex-smoker, whereas of the control subjects nine were current smokers and possible that differences in the type of sport could explain some of the conflicting results in 20 ex-smokers. previous studies. The high prevalence of asthma and exercise induced bronchial symptoms requires frequent Discussion We have previously reported a high prevalence use of anti-asthmatic drugs by elite athletes.
Larsson et al 4 found that 18% of cross country of self-reported asthma and symptoms compatible with exercise induced asthma in run-skiers used anti-asthmatic medication and Heir et al 5 found that 22% of skiers used such medners. 3 The results of the present study show that the prevalence of physician diagnosed ication. In both studies the frequency of use was a reflection of the high prevalence of exercise asthma in elite athletes is associated with the type of competitive event. According to a lo-induced respiratory symptoms. In the present study 21% of long distance runners and 10% gistic regression model the prevalence of physician diagnosed asthma was not associated with of speed and power athletes reported having used anti-asthmatic drugs. Most of these athage, sex, or a family history of asthma in the study groups.
letes reported asthma, and those without physician diagnosed asthma reported symptoms compatible with exercise induced asthma. A substantial number of athletes without an     The studied outcome variable, physician diag-asthma diagnosis reported bronchial symptoms. Of long distance runners only four of the nosed asthma, was based on a structured quesgroup.bmj.com on June 23, 2017 -Published by http://thorax.bmj.com/ Downloaded from 14 who reported all three bronchial symptoms ditions is not known, but it would be difficult to carry out similar tests on control subjects to had physician diagnosed asthma. The corthose performed on athletes without comresponding figures were three of five speed petitive training. and power athletes and three of four controls.
In conclusion, our findings suggest an asCombined with a frequent use of anti-asthmatic sociation between the risk of asthma and the medication, these findings may indicate uncompetitive event undertaken by elite track and diagnosed asthma especially among the long field athletes. The reason is obscure but the distance runners. Indeed, when five of the athobservation may be explained by differences letes (four long distance runners and one speed in the amount of ventilation and exposure to and power athlete) without a diagnosis of inhalant allergens and irritants during these asthma performed heavy exercise challenge events. tests at low temperature combined with lung function testing two had exercise induced bron-We thank Associate Professor Seppo Sarna (Department of Public Health, University of Helsinki) for help with the statistical chospasm. 13 analyses and all the athletes who participated in the study. This
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